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New accessions entering the NC-7 program in 1989 totalled  2005, including 1182 corn,__ . . -^ -- .I 127
Cucumis species, 96 Cunhea  species, 80 Cucurbita species, (mostly C. w), 19 Hellanthus
species, 54 Brassica, spp., 46 Beta,  36 Amaranthus, 35 Panicum, 17 Daucus, 14 Melilotus,
14 Setaria, 13 Potentilla, 11 Sorbaria, 11 Sninacia, and 10 Sorbus.

B. Germ?olasm  multinlication

Seed increases were attempted on nearly 2500 accessions again in 1989, including over 900
corn at Ames, 100 in Puerto Rico, and 50 in a post-entry quarantine growout  on St. Croix;
517 Cucumis (445 cantaloupe, 72 cucumber): 344 Helianthus, 194 annual and biennial
vegetables and spices (carrots, parsley, basil, coriander, fennel); 76 pumpkins: 100
beets: 80 oilseed  rape; and 74 amaranths.

Pollination control on all these out-crossing species is maintained by hand (corn,
sunflowers, pumpkins) or cage increases using honey bees as pollinators (cantaloupe,
cucumber, wild sunflower, carrot, parsley, basil, chicory, coriander). The beet and
amaranth increases are carried out in pollen-proof tents with periodic agitation to
accomplish pollen shed inside each tent.

C. Germnlasm distribution

There were 660 seed requests in 1989, up nearly 50% from 1988. Total packets distributed
numbered 21,779, a reduction from 1988, but still higher than the average for the past 5
years. Greatest activity came in the following crops:
Helianthus - 5828; corn - 5773: Cucumis spp. - 3861; Brassica - 3166; Melilotus -- 580;
and beets - 579.

Distributions by geographic areas were: North Central Region - 8753:
North East -551; Southern -1831; Western -2954; and 5089 foreign.



.

D. Germnlasm evaluation

1. Woody ornamental program

Distributions of 13 accessions of woody landscape plants (636 individual plants) were made
to 27 trial sites for the regional ornamental testing program. An additional 153 plants
of these accessions were sent to arboreta and botanic gardens. Reports were obtained from
trial sites on plants distributed for testing in 1979, 1984 and 1988. Trials in Missouri,
Kansas, Nebraska and Minnesota were visited. Other requests for ornamental germplasm
resulted in the shipment of 86 plants and 58 seed packets. Seed and plant inventories
were updated in the GRIN database and all requests for ornamental germplasm, both seeds
and plants, are now handled through the GRIN order module.

I 2. Cooperator Evaluations

a. Vegetables

Four cantaloupe accessions (PI 164797, 207662, 289876, and 436533) showed less that
40% infected plants when mechanically inoculated with Zucchini Yellow Mosaic Virus in
Australia. In Israel, cantaloupe accession PI 124111 and 124112 showed resistance to
race 2 of powdery mildew inherited as partially dominant genes. Also in Israel, PI
124111 was used as a source of downy mildew resistance in an inheritance study. A
gummy stem blight resistant cantaloupe breeding line, AC-70-154, released by Alabama
utilized the resistance of PI 140471.

In France, seven cantaloupe accessions (PI 124112, 163208, 164323, 164856, 179894,
255478, and 414723) were used as sources of downy mildew resistance. In New
Hampshire, PI 126156 was used as a source of cold germinability.

In Michigan, PI 344103, Lvcopersicon nimninellifolium, showed partial resistance to
tomato bacterial canker. In Indiana, three other wild relatives of tomato, PI 126449
(4. hirsutum), 134417 &. hirsutum E. clabratum), and 341985 (&. esculentum) are
being used in a breeding program for insect resistance and low-temperature
germination.

In other vegetables, rust resistance was noted in seven bean accessions in Nebraska;
nine accessions of Capsicum (pepper) showed tolerance to Leaf Curl Virus, had high
capsicine content, and moderate to high yields in Illinois; four other pepper
accessions are being used in tissue culture work in Michigan; and, in Wisconsin
preliminary data indicate PI 294081 may be tolerant to carrot blight, but further
work is needed.

b. Oilseed  and Special Crops

Sunflower accessions are being used in a breeding program in North Dakota for
additional genetic variability in a CMS fertility restoration program (PI 371935),  as
sources of resistance to downy mildew, race 4, and as sources of male sterility (PI
413158 and 5 others). Two (PI 413034 and 413119) were found to have stem weevil
resistance and PI 430541 is being used in another breeding program as a good source
of resistance to rust, downy mildew, and stalk rot.



b. Oilseed  and Special Crops (cont.)

A series of 29 germplasm lines was released by USDA-AES  and North Dakota, involving
interspecific crosses between cultivated sunflowers and 16 wild species accessions of
Helianthus from the PI collection.

Amaranthus accessions were reported to have good productivity and hardiness (PI
482051) and acid tolerance in a mine reclamation study (451826, 477914, and 480920).
PI 480920 was also tolerant of saline areas.

Seven Brassica iuncea accessions (PI 181040, 426308 ,  426315 ,  426333 ,  426360 ,  426381 ,
and 458996) yielded more than 1600 lb/A in northeastern Iowa (Nashua) when Westar,  2.
nanus,  yielded 1132 lb/A. In 1988, under severe moisture and heat stress at the same
location, 6 g. iuncea accessions (173873, 175607, 209781, 212970, 426316, and 426363)
averaged more than 800 lb/A while Westar  yield 133 lb/A. B. iuncea accessions also
showed good traits in Edmonton, Canada, including resistance (PI 311726) to what was
probably Alternaria and Sclerotinia.

Two 8. niara accessions (PI 179851 and 180416) are being used in an attempt to
recreate B. carinata by crossing with B. oleracea in an Ohio program. Also in Ohio,
mine reclamation work indicates that PI 194253, B. carinata, had good vigor even in
acidic or salty soils.

C. Legumes

Out of 149 alfalfa accessions tested for downy mildew resistance in Kansas, 9 (PI
170534, 170543, 171720, 176638, 177013, 178980, 182238, 182242, and 183695) had at
least 3.4 times the number of symptoniless plants as Saranac when inoculated with
isolate I-7. Four accessions (PI 205891, 206102, 206106, and 217419) had at least
1.1 times as many symptomless plants as Saranac when inoculated with isolate I-8.

d. Grasses and Corn

Two Panicum miliaceum accessions (PI 170594 and 463347) showed acid and salt
tolerance in Ohio; also in Ohio, the bluegrass accession PI 369718 showed good to
high seed yield. Sorghum accession PI 266965 has resistance to biotype E of the
greenbug  in Kansas.

The best four (out of 40 tested) accessions of corn (PI 210405, 221841, 233335, and
260614) in Bamenda, Cameroon, in relation to northern leaf blight common rust, and
general adaptation are being used in a breeding program there.

About 5% of 500 accessions tested for gray leaf spot resistance in Iowa looked
promising and will be retested in 1990. Nineteen other corn accessions are being
used in four different breeding programs in the midwest  to add genetic variation.
One accession, PI 520761, is being used as a source of stalk strength and resistance
to races 1 and 2 of northern leaf blight, eyespot,  rust, and stalk rot in Minnesota.
Mexican Dent, PI 451694, showed good blight and drought resistance in Wisconsin. An
accession from the Hopi Tribe, PI 213733, is being used in a breeding program in
Missouri for its long mesocotyl, when grown in the dark.



3. Evaluations and Research at the PI Station

a. Agronomic and horticultural traits

Cuphea species were caged with three different pollinators, bumble bees, honey bees,
and leafcutter bees, and it appears that honey bees are as good as bumble bees,
better than leafcutters. Since honey bees are easier to manage, they will be used
for future Cuphea caged seed increases.
in seeds of dill and coriander,

Because of low (less than 20%) oil content
work with these two species will be discontinued.

A total of 433 accessions, representing at least 35 species, of Cuphea were
collected on two trips to Brazil.

Sunflower, Brassica, and corn accessions continue to be evaluated for at least a
dozen plant traits each as these accessions are grown for increase. A program has
been developed for us by a graduate student at the Seed Science Center to capture on
the computer digitized video camera color images of corn ears and kernels to aid in
documenting cob-kernel data and allow electronic exchange of such images with other
curators around the world.

Ornamental trials at 21 outlying sites in the upper midwest  continue to be
coordinated from this station. Germplasm maintenance procedures were refined and a
new descriptor list developed for Pastinaca. Tests continue on evaluation of
perennial native Lamiaceae as nectar sources for honey bees. Horticultural plant
trait data continue to be taken on all Cucurbitaceae as they are grown in controlled
pollination increases.

b. Pest Evaluation Research

Two hundred plant introduction corn lines were evaluated for corn earworm resistance
to silk feeding. Fifty-six lines produced &day larval weights statistically equal
to the resistant check. One thousand PI corn lines were evaluated for resistance to
European corn borer. Three lines rated resistant, 200 lines rated intermediate, and
800 lines rated susceptible. In another test, two popcorn lines of 35 tested rated
resistant to first generation European corn borer. One hundred fourteen PI sunflower
lines were evaluated for resistance to sunflower moth. Forty-nine PI amaranth lines
were evaluated for resistance to tarnished plant bug. A total of 442 sunflower
accessions were evaluated for reaction to Alternaria in field and greenhouse
inoculated plots. Correlations between field and greenhouse results are being
analyzed. Wild material was quite variable but PI 413169 showed good resistance.
Powdery mildew tests are being completed on the 36 most resistant cucumber accessions
of the 161 tested. Histologic studies are being carried out on the 60 most fruit rot
resistant cucumbers. The etiology of a crown-stalk rot disease of Amaranthus is
being studied and seems to be due to one of two fungi. Verticillium dahliae was
isolated from wilted Agastache rugosa, a potential honey bee forage plant.



PLANS FOR NEXT YRAR

Continue our active acquisition program but we will attempt to avoid unnecessary and
duplicate entries. Closer examination of each major collection will be carried out to try
to determine what types of acquisition are still needed.
examined as a more efficient alternative,

Core collections will be closely
especially with large collections, to screen for

new traits. Cold storage space is now, and will continue to be, serving as an overflow
storage for NSSL until they are able to construct new storage space.

Our involvement with the 10 Crop Advisory Committees associated with our collections will
remain close, as will our working relationships with the National Program Leader for
Germplasm and the National Seed Storage Lab.

We will continue winter nursery grow outs of about 100 accessions of corn in Puerto Rico
and a 50-accessions  post-entry quarantine increase of corn on St. Croix. We will also
explore the feasibility of establishing an arid-site winter nursery on SCS-controlled land
on Molokai, Hawaii.

Evaluations for disease and insect resistance will continue on sunflower, corn, amaranth,
and cucumber. Histologic studies will be used to examine the nature of fruit rot
resistance in cucumber.

Cuphea will continue to be grown in tests designed to develop efficient cultural
techniques in an attempt to provide a domestic crop source of lauric  acid.



V. PUBLICATIONS

From the PI Staff

I
Block, C.C., N.P. Senechal, and M.P. Widrlechner. 1989.
Aaastache ruaosa caused by v. dahliae.

First Report of Verticullium Wilt of
Plant Disease 73:1020.

Block, C.C. and R.L. Clark. 1989.
Mildew.

Resistance of Cucumber Plant Introductions to Powdery
Phytopathology 79:1160-1161.  (Abstract).

I
Clark, R.L. 1989. Seed Maintenance and Storage. Chapter 4 in Plant Breeding Review, Vol.
7:95-110.  The National Plant Germplasm System of the United States. J. Janick, ed. Timber
Press.

Pond, W.G., J. Lehmann and R. Clark 1989. Utilization of Four Cultivars of Grain Amaranth for
Growth in Rats. Nutrition Reports International 39:1081-1089.

Roath, W.W. 1989. Germplasm Evaluation and Enhancement. Chapter 8 in: Plant Breeding Review,
Vol. 7:183-211.  The National Plant Germplasm System of the United States. J. Janick, ed.,
Timber Press.

I Roath, W.W. and M.P. Widrlechner. 1989. Variability in a Cunhea  viscosissima collection.
(abstract) J. Iowa Acad.  Sci. 96(1):A3.

Widrlechner, M.P. 1989. The National Plant Germplasm System: Herb and Spice Resources. Herb,
Spice and Medicinal Plant Digest 7(2):1-4.

Wilson, R.L. 1989. Minimizing extraneous transfer of sunflower pollen by honey bees
(Hymenoptera: Apidae) in field cages. J. Kan. Entomol. Sot. 62:387-391.

Wilson, R.L. 1989. Tarnished plant bug oviposition on amaranth. Abs. Submitted Papers, North
Central Branch, Entomol. Sot. Amer. (abstract):168.

I
Olson, D.L. and R.L. Wilson. 1989. The effect of tarnished plant bug on amaranth seed yield.
Abs. Submitted Papers, North Central Branch, Entomol, Sot. Amer. (abstract):169.

Olson, D.L. and R.L. Wilson. 1989. Seed loss caused by tarnished plant bugs feeding on
amaranth heads. J. Ia.  Acad.  Sci. (abstract) 96:A3,No.  9.

Roath, W.W. 1989. Cuphea exploration. Proc. 1st Annual Conf. Assoc. Advance. Industrial Crops.
p. 78.

I Staub, J., H. Barczynska, D. Van Kleinwee, M. Palmer, E. Lakowska, A. Dykhuizen, R. Clark, and
C. Block 1989. Evaluation of cucumber germplasm for 6 pathogens. Cucurbitaceae 89:149-153.
USVBL, Charleston, SC.

Wilson, R.L. 1989. Studies of insect feeding on grain amaranth in the midwest. J. Kan.
Entomol. Sot. 62:440-448.



Wilson, R.L. and D.L. Olson. 1989. Tarnished plant bug, Lygus lineolaris (Palisot de Beauvois)
(Hemiptera: Miridae) oviposition site preference on three growth stages of a grain amaranth,
Amaranthus cruentus. J. Kans. Entomol. Sot. (in press).

Wilson, R.L. 1989. Iowa Report. Ann. Plant Resist. Insects Newsletter (Newsletter) 15:21-22.

Wilson, R.L. 1989. Sunflower research at the plant introduction station. Proc. Fifth Ann.
Great Plains Sunflower Insect Workshop (abstract):36.
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ATTACHMENT 1

Publications from Coonerators

Norton, J.D. and R. D. Cosper
line. HortScience 24:709-711.

ARIZONA

1989. AC-70-154, A gummy stem blight-resistant Muskmelon Breeding

Ronis,  D.H., E. R. Johnson, D.A. Dierig, and A.E. Thompson 1989. Altered segregation ratios in
an interspecific Cuphea hybrid. (abstract) 1989 ASHS Annual Meeting/Program and Abstracts:79
(#166).

Thompson, A.E., D.A. Dierig,  D.H. Ronis,  and D. T. Ray 1989. A new Cuphea interspecific hybrid
with ornamental potential. 1989 ASHA Annual Meeting/Program and Abstracts:80 (#170).

Thompson, A.E. 1989. Nature and Inheritance of compact plant habit in Cuohea  lentonoda  Hemsley.
HortScience 24:368-370.

ARKANSAS

Goode, M-J.,  J.L. Bowers, and T.E. Morelock  1989. Arkansas little-leaf cucumber. ASHS Program
and Abstracts:92 (1262).

CALIFORNIA

Lewellen, R.T. 1989. Registration of cytoplasmic male-sterile sugarbeet germplasm C600  CMS.
Crop Sci. 29:246.

McCreight, J.D. 1989. Reaction of muskmelons to lettuce infectious yellows virus. 1989 ASHA
Annual Meeting/Program and Abstracts:86 (#214).

Whitney, E.D. 1989. Identification, distribution, and testing for resistance to rhizomania in
Beta maritima. Plant Disease 73:287-290.

Whitney, E.D. 1989. Beta maritima as a source of powdery mildew resistance in sugarbeet. Plant
Disease 73:487-489.

Yu, M.H. 1989. Callus induction and differentiation from leaf explants of different species of
the genus Beta.  Crop Sci. 29:205-209.

IDAHO

Jacklin, A.W., A.D. Brede, and R.H. Hurley 1989. Registration of 'Streaker' Redtop.  Crop Sci.
29:1089.

ILLINOIS

Brun, E.L. and J.W. Dudley 1989. Nitrogen response in the USA and Argentina of corn populations
with different proportions of flint and dent germplasm. Crop Sci. 29:565-569.

ILLINOIS (cont.)

Brun, E.L. and J.W. Dudley 1989. Breeding potential in the USA and Argentina of corn populations
containing different proportions of flint and dent germplasm. Crop Sci 29:570-577.

Eberhart, S.A., R.W. Briggs, J. Raycraft, and J.O. Linder 1989. Registration of nine maize
germplasm populations. Crop Sci. 29:243-244.

Sinha,  N.K. and D.G. McLaren 1989. Screening for resistance to tomato fruitworm and cabbage
looper among tomato accessions. Crop Sci. 29:861-868.

Waller, R.W., H.R. Boerma,  and R.S. Hussey 1989. Reproductive advantage in soybean associated
with resistance to soybean cyst nematode:effects of tolerance and nematode density. Crop Sci.
29:693-698.

Willmot, D.B. and C.D. Nickel1 1989. Genetic analysis of brown stem rot resistance in soybean.
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Crop Sci. 29:612-614.

Yu, Chang Yeon  and J.B. Masiunas 1989. Phenotypic variation of plants regenerated from cotyledon
derived callus of Solanum and Lvconersicon  genotypes. 1989 ASHA Annual Meeting/Program and
Abstracts:94 (X276).

INDIANA

Asbman, R.B. 1989. Registration of HPXD-1 and HPXD-2 popcorn (Maize) germplasms. Crop Sci.
29:1331-1332.

Hendershot, K.L. and J.J. Volenec 1989. Shoot growth, dark respiration, and nonstructural
carbohydrates of contrasting alfalfa genotypes. Crop Sci. 29:1271-1275.

Stratton, S.D. and S.J. Baluch 1989. Registration of ‘Anstar'  alfalfa. Crop Sci. 29:485.

Fehr, W.R., S.R. Cianzio, B.K. Voss, and S.P. Schultz 1989. Registration of 'Conrad' soybean.
Crop Sci. 29:830.

Graef, G.L., W.R. Fehr, and S.R. Cianzio 1989. Relation of Isozyme genotypes to quantitative
characters in soybean. Crop Sci. 29:683-688.

Griffin, J.D. S.L. Broich,  X. Delannay, and R.G. Palmer 1989. The Loci Frl and Ep define soybean
linkage group 12. Crop Sci. 29:80-82.

Griffin, J.D. and R.G. Palmer 1989. Genetic studies with two superoxide dismutase loci in
soybean. Crop Sci. 29:968-911.

Kamali, K., F.F. Dicke,  and W.D. Guthrie 1989. Resistance-susceptibility of maize genotypes to
artificial infestations by twospotted spider mites. Crop Sci. 29:936-938.
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m (cont.)

Russell, W.A. 1989. Registration of B90 and B91 parental inbred lines of maize. Crop Sci.
29:1101-1102.

Thor-son, P.R., B.R. Hedges,
Crop Sci. 29:698-700.

and R.G. Palmer 1989. Genetic linkage in soybean: Linkage group 14.

Woodward, W.T.W., G.E. Hoard, D.L. Jessen, D.J. Miller, L.M. Nash, R. Salter, L.D. Satterlee,
and M.A. Smith 1989. Registration of '5331' alfalfa. Crop Sci. 29:486.

Woodward, W.T.W. and J.W. Miller 1989. Registration of ‘555' alfalfa. Crop Sci. 29:486-487.

KANSAS

Lenssen, A.W., E.L. Sorensen, G.L. Posler, and L.H. Harbers 1989. Sheep preference for perennial
glandular-haired and Eglandular  Medicaco populations. Crop Sci. 29:65-68.

Skinner, D.Z. and D.L. Stuteville 1989. Accumulation of minor gene resistance to Peronosoora
trifoliorum in Diploid alfalfa. Phytopathology 79:721-724.

Skinner, D.Z. and D.L. Stuteville 1989. Influence of temperature on expression of resistance to
rust in diploid alfalfa. Crop Sci. 29:675-677.

Sorensen, E.L., D.L. Stuteville, and E.K. Horber 1989. Registration of KS208 alfalfa germplasm
with resistance to five diseases and three insects. Crop Sci. 29:1094-1095.

Sorensen, E.L., E.K. Horber and D.L. Stuteville 1989. Registration of KS207 alfalfa germplasm
with resistance to five diseases and three insects. Crop Sci. 29:492-493.

Sorensen, E-L., D.L. Stuteville, E.K. Horber, and O.J. Dickerson 1989. Registration of KS204
alfalfa germplasm with resistance to five disease, three insects, and the stem nematode. Crop
Sci. 29:239-240.

Sorensen, E.L., D.L. Stuteville, E.K. Horber, and R.N. Peaden  1989. Registration of KEl-7  Ve2
alfalfa germplasm with resistance to five diseases and four insects. Crop Sci. 29:492.

MICHIGAN

Stephens, C.T., R.M. DeVries  and K.C. Sink 1989. Evaluation of Asnarauus  species for resistance
to Fusarium oxvsnorum f. sp. asoaraai  and E. moniliforme. HortScience  24:365-368.

MISSOURI

Anand,  S.C. and A.P. Rao-Arelli 1989. Genetic analysis of soybean genotypes resistant to soybean
cyst nematode race 5. Crop Sci. 29:1181-1184.

Luedders, V.D. 1989. Variable transfer of soybean genes for resistance to soybean cyst nematode.
Crop Sci. 29:933-936.

Luedders, V.D. 1989. Inheritance of genes for resistance to soybean cyst nematode populations.
Crop Sci. 29:661-671.
MISSOURI (cont.)

Luedders, V.D. 1989. Genes for resistnace to soybean cyst nematode populations. Crop Sci.
29:259-262.

McGraw, R.L., P.R. Beuselinck, and G.C. Marten 1989. Agronomic and forage quality attributes of
diverse entries of birdsfoot trefoil. Crop Sci. 29:1160-1164.

MONTANA

Schulz-Schaeffer, J., G.F. Stallknecht, D.E. Baldridge, and R.A. Larson 1989. Registration of
Montana-3 Grain Amaranth germplasm. Crop Sci. 29:244-254.

NEBRASKA

Vogel, K.P., H.F. Mayland,  P.E. Reece,  and J.F.S. Lamb 1989. Genetic variability for mineral
element concentration of crested wheatgrass forage. Crop Sci. 29:1146-1150.
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NEW HAMPSHIRE

Hutton, M.G. and J.B. Loy 1989. Inheritance of cold germinability in muskmelon. (abstract)
HortScience 24:221.

I NORTH CAROLINA

Castillo-Gonzales, F. and M.M. Goodman 1989. Agronomic evaluation of Latin American Maize
accessions. Crop Sci. 29:853-861.

McCarthy, W.H., T.C. Wehner, and M.E. Daub 1989. Temperature effects of plating efficiency of
Cucumis  metuliferus protoplasts. 1989 ASHA Annual Meeting/Program and Abstracts:92 (#258).

Sisco,  P.H., M.M. Goodman, and D.L. Thompson 1989. Registration of NC264 parental line of Maize.
Crop Sci. 29:248.

NORTH DAKOTA

Campbell, L.G. and W.M. Bugbee  1989. Registration of Sugarbeet germplasm with combined storage
rot resistance and low storage-respiration rate. Crop Sci. 29:836.

cross, H.Z. 1989. Registration of ND262, ND263, and ND264 parental lines of Maize. Crop Sci.
29:839.

cross, H.Z. 1989. Registration of NDSB (MS) C8 and NDSG (MS) C8 Maize germplasms. Crop Sci.
29:494.

Gulya, T.J., B.A. Vick,  and B.D. Nelson 1989. Sclerotinia head rot of sunflower in North Dakota:
1986 incidence, effect on yield and oil components, and sources of resistance. Plant Disease
73:504-507.

Jan, C.C. and J.M. Chandler 1989. Sunflower interspecifc  hybrids and amphiploids of Helianthus
annuus  x H. bolanderi. Crop Sci. 29:643-646.

Miller, J.F. and T.J. Gulya 1989. Registration of seven reduced-height sunflower restorer
germplasm lines. Crop Sci. 29:1332-1333.
NORTH DAKOTA (cont.)

Stavely, J.R. and K.F. Grafton  1989. Registration of Beldak-Rust resistant -1 and -2 Pinto dry
bean germplasm. Crop Sci. 29:834-835.

B e r r y ,  S . Z . , G.G. Madumadu, M.R. Uddin and D.L. Coplin 1989. Virulence studies and resistance to
Clavibacter michiaanensis ssp. michiaensis in tomato germplasm. HortScience 24:362-365.

SOUTH DAKOTA

Espinasse, A. and C. Lay 1989. Shoot regeneration of Callus derived from globular to torpedo
embryos from 59 sunflower genotypes. Crop Sci. 29:201-205.

Wicks, III, z-w., M.L. Carson, and G.G. Scholten 1989. Registration of SD44 parental line of
Maize. Crop Sci. 29:839-840.

Wicks, III, Z.W., M.L. Carson, and G.G. Scholten 1989. Registration of SD46 Parental line of
Maize. Crop Sci. 29:840.

TEXAS

Kishaba, A.N., G.L. Reed, J.D. McCreight,  and S. J. Castle 1989. Combined resistance to melon
aphid, powdery mildew and the Papaya Ringspot  Virus in muskmelon. 1989 ASHA Annual
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